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i b oflp mrn e a ra oonc n k Mcranjioo6pt0oTKc, 
opejnnpiawio una oCptOorwi ormepcnrit a ipy 
6ax h mobcct Cam naamaemMBo upn mom* 
warn* o6pa0ance nummgprecxHX o raepcnril 
ipy5 jou rampo»nncBMO- m wanrom wra- 
net M9TOA0M nwjKjpMimioiiHore npotanoaiiiia 
(AopHoaajoia). 

HjaocTtH imctpyxein aw pawn TpyO, co- 
Atpxamjift cTynemaiyn ouptatcy c Hinpccco- 
bbxkmmh Ha hbc Ac^opMKpywuuiMii koa&ubmh* 
bs oca onpaaKH nunomem munDtmamacaa 
fwcrowa. ■* crcKxax onpaaxa - pamnnmie 
oTBcpcnu, na Topoax xonea - pwwMW 
nam. coo6m»iotm»CJi c ompcmaMX onpuKH. 
MncrpyMtHT cna6*eH cmctcmoI mum .pa&wei 
jkxakocth a o6pa30BaHHwe OTBcpcnutMa a Bt3a- 

MH KtHUlbJ (1]. 

ffcuerorrejitfioft cmjdkoh ateacny noBepxHOCiwo 
Tpyfoi h pa 60*01 mm kojimx*mh npw paSorc 3TO~ 
ro MHCTpyMciiTa muMeTca napoBoft a»ft, 06- 
puyiotnKHC* b peiyuvraie Harpcsa paoVvKH 
xauxxocTH b nonocTM HHCTpyMCKTa no «Mne- 
patypM topoofipaiOBaiiMB, oh paooTaer tojti>ko 
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ino npczzBapBTCJttRO HarperoMy AO tcMnepaTypM 
ropawo Ac4>opMHpoBaHWi Merajwa ipyfiw. 

HcAOCtaiieoat, woro HHCipyMCHta aBJiaem 
to, to so** nonroTOBKH k paooTC oh Tpeoy- 
ei aapaAKH jpaekwcfi bchukoctmo hojiocth h 
npfABaparenbRoA paaaaw 3axo«Horo kohw 
Tpyfto. Ha bmxow 10 tpyow nocjie okoito- 
hhjc npooecca pawn HHCTpyMCHT HarpcBacTca 
AO tCMnepaiypw BWiie napoooptaoBaiout pa6o- 

<*ft XHAKOC1H 9 TO BMSMBBCT OnpeACnCHHWC 

neynoecTBa npn sKcmiyaTauHH. Totooct* o6pa- 

60TKH OTBCpCTItft TOCHM HHCipyMCHTOM HCBM- 

ooxaa. 

Uwtt .H3o6pcTCHJW - noBUiucHHC Kaiecroa 
o6pa6oncH. 

nocraaneimaa arm AocniraeTC* tcm, to h> 
BccTHbift HHcrpyMCHT, conep*aiuHK noflyw on- 
pasKy c Haca^cHHWMH Ha wee ue<t>opMnpyio~ 

IUHMH 3iICMCHTaMH v B CTCHKaX KOTOOOM BMnOJI- 
HCKbl paAHaJIbHWC OTBCpCTHH, a HB TOpiUX 

AC^wpMHpyiomHx jucmchtob, o6paiucKMba onw 
k ApyroMy, - paAKajn»Hbie na3M, a TaK*e ho» 
tothhk paooqeii skhaxocth ana nona«w cc b 
o6pa30BaHHwe OTBepcnWMH h na^aMM Kananw, 
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cHaftKCH cMOfnifpoBainrwM b pacTowe cmpaB- 
kh c B03Mn5KHomio oceBoro nepeMruicHHH no 
amm iutokom c nopumeM, Ka napyacHOH no- 
BcpxnocTH Koioporo BbmonHCMa KonmcBan npo- 
xowa, coeflHHCHHan c noAOCTbio nnoKa h c 5 
oiuniM H3 pajmanbHbix oiBcpCTKM onpaBKH. a 
nonocrb urroKa cocjomena c hcioirhkom pa6o- 

qCH *HAKOCTH, B K3WCTBC KOTOpOH HCnOJIbSO- 

Bana cMaaMBarciuan aotAKOCTb. 

I la qepreme noK33aH oouihh bha npcnnarae- 10 
Moro HHCTpyMCHTa, pa3p€3* 

HHcrpyMCHT cojiep^on KopnyoonpaBKy 1, no 

OCH onpaBKH BMTIOJTHCHO UJUIKHflpHHCCKOC 0T- 
BCpCTHC C pa3MetlX€HHbIM B HCM flOHBHTKHblM 
OHCMCHTOM - 1KMIMM IUTOKOM 2 C HOpiBHCM, |J 

BbmomicitHbiM aaoAHo co iutokom. Ha nopui- 
ne BwnoniicHa KonmeBa* nporowa e f cocot- 
iieima* c noJiocTWO ^ wroxa. B creHxax ori- 
paBKH npenycMOTpeHM pajzHajn»m»ie otbcdctiw 
a juw nonBona cm33owoh hguucocth K na33M w 
5 ita TOpoax BC^wpMHpywiuHx 3neM«noB 3, 
IUtok, ycranoBneHHbift c B03MoacHOCTbio bo> 
BpaTHo-nocTynaTCHbHoro A3Hrceww b nonocni 
onpaBKH oTHOCHTejTbHO pawanbHUX OTBcpcndk 
b creincax, npcneAOBaTenbHO pacnpcjjenacT no- 25 

TOK CM330HHOH 3KHHKOCTH K 30HaM OOJttOOTKH. 
PabOHMC 3nCMCHTM 3 C yBCJWIHBaiOWHMHCa 

k BbixoAY HHaMcrpaMH nocaaccMM Ha ahahha- 
pinecxyio «ncrb onpaBKH, iuiothoc npHmarac 
npyr k Apyry paoonHx 3JicMenTOB h ynepxcaHHC^ 
hx b T3KOM coctoahhh ooecneraBaeTca rafiKod 
4, HaBinnHBaiomeHCfl Ha ncpcronoio iacr* on- 
paBKH* 

PaooTy HHCTpyMcnra mo*cho npocneAHTb Ha 
npHMepe oGpaooncH OTBepcnw nnaMcrpoM 

70*°<* 6 MM RpH npOTHTHBaHHH 3aTOTOBKH S3 Tpy* 5 

6m c AHaMerpoM oTBepcnw 67 mm h Tonmw- 

HOH CTCHKH 10,5 MM, MaTCpHBJI - OTpKOHHH- 
HHOOHeBMH OTOB MapKH 3-125. 

06pa6dnca npoH3BO©rrcji Ha BepTHxanbROM 
npcccc MOflwm n-6330 c ycwiHeM 100 tc 

HlICTpyMCHT 33KpcnJWCTCH B BCpXHCH TT»Bep- 

cc npecca, oTBcpcrHe b xpyoc paanajor Ha 
pa3MCp itf 0 ^*}* c HafiopoM pa&WHX aJICMCH- 

TOB Si Hapy«Hl>IMH AHaMeTpaMH COOTBCTCTBeHHO: 

6730; 68,75,7035; 70,55; 70.06 ♦ 70,08 mm. 45 
PpH o6pa6once HapyaottJH AHaMerp Tpyow yBe- 
nOTKBacTCH ao 90 mm, ynpyra* ycawa coctas- 
jwct 0,47 - 0,52 mm, Bcmrnma ynporoeHHO- 
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ro cnon - 1000 1100 mkm. npH ABHrce- 

HMH HHCTpyMeHTa BHH3 npH HOAXOAe K BCpX- 

HeMy Topuy sannoBKH 5 b uitok nocTynact 
CMa30H3ia* JKHAKOCTb (MaCAO HHAycrpHaJiMioc 
20-30), KOTopan HanpaBnaeTC* iepe3 paaHajnr 
hmc oTBcpcTHH b onpaBKe K paAHanbHHM na- 
3aM Ha Topuax nepBoro Ae<j>opMHpywmero 

3ACMCHTa. IlpH nOCJlCflyfOlUCM A3H>KCHMH HHCTpy- 
MeHTa BKH3, DTTOK HepCMCUiaCTCH BBCpX H 

nocjicaoBawnbHO pacnp|AenfleT cMa30wyw xauv 

KOCTb K Ae4>OpMHpyiOiaHM 3neMeHT3M. IlpH o6- 

pamoM xoac HHcrpyMCHTa uhok B03BparaaeTCfl 

B HH)KHCC HCXOAHOC HOJIO^CHHC, AeTajTk H3BJ1C- 

xacTCH H3 onopnoro craKaHa h ahkji noBTopji- 

CTOI. 

3k OHOMTTtCC KHMf J^<KJ OT HCnOJTWOBaHIW 

npennaraeMoro HHcrpyMCHTa npn h3totobjichhh 
KoMiuieKTa actajjch na annapftT cocraBJWCT 
50 TWC py6, 3a aier yMCHbUieHwa nprarycKOB 
npn oKOfraTenbHOH ofipa6oTKC h 33MCHM one- 
paccHH pacrowH OTBepcnw na Ae(J>opMauHon- 
Hoe npoTHntBaHHe 6c3 ch*trh MeTa/uia. 



OopMyjia H3o6peTeHHJi 

HncrpyMeHT Aria xoaoahoh pa3Aaw Tpy6, oonep- 
xcaiuRH nojryio ofrpaaicyc HacaxcHHUMH Ha hc< Ae*% 

(J)OpMHpyT0UXHMH 37ieMCHTaMH, B CTeHXaX KOTO- 

po« BMnoimenu paAHanwiwe OTBepcnw, a hb 
Topuax Ae^opMHpyioQXHX 3neMCHTOB, oCpameH- 
hmx oahh k ApyroMy - paAHaHMttie na3M g a 
TaK*e hctotohk paboocH acHAKocm Ana nona* 
tot ee b o6pa30BaHHbie oTBcpcnwMH H naaaMH 
xaHajibi, otj!HU»ihhh"c« TeM, 
qro, c usjimo noBuuieHHH Kawcro o6pa6oTKH, 

OH CHa6xeH CMOHTH DOB a HHMM B flOAOCTH on- 
paBKH c BO3MO3KHOCTM0 oceBoro nepeMcmeKHJ! 
nojiUM iutokom c nopuiHeM, Ha napyxofOH no- 
BcpxHocra Koroporo BunoAHeHa KonmeBaji npo- 
rovxa, coenHHeHHafl c nojiocrbw urroKa h c 

OAHKM H3 paAHaJIbHblX OTBepCTHH, a nOAOCTb 

urroKa cocahhch3 c hctohhhkom paooieH mm* 

KOCTH, B KaiCCTBC KOTOpOH HCn0Ab3OBaHa CM3- 

DbiBaiomaa acHAXocrb, 

HCTOWHKH HH(|)OpMaiBni, 
npHHJTTblC BO BKHMaHHC npH 3KCnepTH3C 

1. ABTopcKoe cBHAeTCAwrTBo CCCP H* 614862, 
kji. B 21 D 41/02, 13.U.76 (npoTomO. 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1 , a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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